Professor 0. L. V. de Wesselow: It is possible that of late years we have been spending too much time in attempts to estimate the exact degree of damage present in cases of nephritis, and too little in the study of the causes of the disease, with a view to its prevention. Hence I welcome this opportunity for discussion of the pathogenesis of nephritis.
By pathogenesis I understand the actual cause of the disease and the manner in which that cause works. I propose to confine my remarks to the pathogenesis of acute and chronic glomerulo-nephritis, including so-called focal nephritis, which I believe to be essentially the same disease. I shall not touch on chronic interstitial or ischamic nephritis, the Eetiology of which is that of essential hypertension, nor on nephrosis, which is so rare as to be of little importance.
We shall, I think, agree that acute glomerulo-nephritis is the result of infection, and that the provocative infection may be situated almost anywhere in the body. Most frequently it is to be found in the upper respiratory passages, but it may be situated in the skin and subcutaneous tissues, in the tooth sockets, or in the lung.
In Volhard and Fuhr's synopsis of the oetiology of acute nephritis and focal nephritis, it is shown that of a series of 98 cases the infection was situated in the respiratory tract in 62 (including 25 cases of scarlet fever). My own experience would agree closely with these figures. In favour of the action of the infective focus on the kidney is the " flare-up " of the nephritis which may follow surgical interference with the assumed focus, or a recurrence of infection. Hiematuria may, for instance, follow a recrudescence of the throat infection, or cdema may develop after tonsillectomy.
It is curious that in the epidemic nephritis of the army in France-a nephritis which in every way resembled the acute nephritis of civilian life-evidence of an infectious origin was relatively uncommon. Of 100 cases of my own in which this question was carefully investigated only four gave a history of preceding throat infection, and in 278 cases of other series a sore throat, influenza or diarrhea had preceded the onset of the infection in only 10%. It is possible that under active service conditions minor ailments were readily forgotten and that we paid too little attention to skin infections which were common. I have seen acute nephritis follow boils in civilian life.
Infection admitted, several questions arise, the answer to which will, I think, only be given by future investigation. In the first place: what organisms are capable of produciiug nephritis ? Secondly, what determines renal damage in certain cases ? Why, for instance, do only a small percentage of scarlet fever patients develop renal lesions, the infecting organism being presumably identical in all cases? Thirdly, what is the nature of the action of the provoking cause on the kidney? These three questions lie at the root of the pathogenesis of nephritis, but we naust admit that as yet we are unable to answer them satisfactorily.
In the first place, there is a general feeling that the causal organism is usually a streptococcus. We have all seen cases in which nephritis has occurred in erysipelas, or in the course of a streptococcal septiceemia, and the nephritis of scarlet fever is presumably streptococcal in origin. We have, however, little evidence as to the organism concerned in the production of the commonest form of nephritis, that which follows tonsillitis or an upper respiratory infection. Throat swabs taken when the patient is admitted for nephritic symptoms are of little value, since a fortnight to three weeks may have elapsed since the acute stage of the infection, and the throat flora may have undergone a complete change.
Dr. Chiesman, Dr. Derry, and myself, are at present trying to obtain some information on this point in an investigation at St. Thomas's Hospital. We are starting from the tonsillitis and following the patient through for approximately eighteen to twenty days.
Time is not available for a comtiplete investigation of the throat flora in the large number of cases with which we are dealing. Also with hospital out-patients suffering from what is usually regarded as a trivial disease, there is a large wastage in the follow-up. From a JAN.-MED. 1 bacteriological standpoint we are limiting ourselves to an estimate of the degree of infestation with hbemolytic streptococci in the acute stage, and from the clinical, to three examinations of the morning urine for albumin and casts, and three blood-pressure observations. The work has only been in progress for four months and any conclusions are purely tentative. We hope to obtain information as to the incidence of nephritis in outpatients suffering from tonsillitis, the relationship of nephritis to infection with hmemolytic streptococci and the effect of external temperature on the occurrence of nephritis. A rough survey of the results to date may be given.
The total number of cases in which complete data have been obtained is 134. I shall divide these into three groups: 49 cases seen in part of July and August, 51 cases seen in September, 34 cases seen in October. Heavy infection with hbemolytic streptococci was found in 12% of the August group, 26% of the September group, and in 35% of the October patients. The incidence of hbemolytic streptococcal infection is, therefore, rising steadily. In considering the albuminuria, I exclude the slight "febrile " albuininuria often present when the patient is first seen, and confine myself to the subsequent examinations usually made on the twelfth and nineteenth days. The number of cases showing heavy albuminuria was in August, 6%; in September, 16%; and in October, 28%. Conversely the percentage of cases showing no albuminuria or at most doubtful trace is falling-August, 78%; September, 68%; October, 62%. The incidence of albuminuria in our groups is steadily increasing. 'When, however, we examine the connection between predominating heemolytic streptococcal infection and subsequent albuminuria, there seems to be no evidence of a correlation. Of the patients showing heavy albuminuria 29% only showed gross streptococcal infection when first seen for tonsillitis, the average incidence of such infection over the whole series being 23%. Our small figures would suggest that there is no evidence on which to incriminate the hbemolytic streptococcus rather than other organisms.
Certain other points have struck us in the course of this investigation. In the first place we have, as yet, seen no instance of microscopical hbematuria or clinical cedema. Apart from the fact that the albuminuric children are usually pale and listless and that their appetite is poor, there has been nothing to suggest the existence of nephritis. How frequent albuminuria is may be judged from the fact that of thirty-four tonsillitis cases seen in October, ten have shown heavy albuminuria, and in six epithelial casts have been present. Yet in the absence of routine examinations none of these cases would have come under medicalobservation. It is from such individuals that the large group of cases, in which evidence of chronic glomerulo-nephritis is found without history of an acute attack, is recruited.
My second question was: What determines the development of renal damage in the individual? If we exclude the specific action of a particular organism, the most obvious factor to which we cani attribute a predisposing influence is cold. We are all acquainted with cases in which exposure to cold appears to have resulted in the development of nephritis, but such isolated instances are of little evidential value. There is, however, some experimental work and some statistical evidence as to the importance of chilling of the body surface in this connection. For instance, in 1911, Lierheim and Siegel showed that if the hind legs of dogs were immersed in water at a temperature of 3°to 40 and the bodily activity of the animals limited for two hours after the immiersion, albuminuria and oliguria with transitory passage of blood and casts resulted. Recently Muller, Petersen, and Rieder, have pointed out that the circulation in the skin and kidneys runs parallel, and that cooling of the skin results in renal vasoconstriction. If under conditions of surface vasoconstriction, organisms are injected into the circulation, albumin and blood appear in the urine. This effect they attribute to a lowered resistance of the kidney due to local ischemia. Observations in man by Abesser and by Christensen have shown the frequency of albuminuria and cylindruria after winter bathing.
In the so-called trench nephritis of the war, the relationship between the frequency of the disease and the temperature curve was striking, the incidence rising from 35 per 100,000 in August to over 100 per 100,000 in December. It is to be remembered that even in summer exposure in trench warfare was considerable. In our own small series of tonsillitis cases the rise in the percentage incidence is occurring with the fall in external temperature. It may well be that the winter prevalence of the disease is to be explained by the determining effect of cold rather than by the prevalence of any particular infection during the winter.
This leads us to a consideration of the manner in which the renal lesion is produced. It is agreed that in the acute case the glomerular capillaries are empty of blood. Such a glomerular ischmemia was also noted by Dunn and McNee in trench nephritis and would seem to be the essential feature of the disease. The cause of the ischEemia is disputed.
While some (Fahr) believe that it is produced by swelling of the endothelium of the glomerular capillaries-a capillaritis-others, especially Volhard, regard it as the result of an active constriction of the vasa afferentia. The balance of evidence appears to be in favour of the latter view. The glomerular capillaries can be readily injected after death, which suggests functional constriction rather than organic obstruction. It is known that the characteristic blood-pressure rise of acute glomerulo-nephritis occurs before the appearance of albumin in the urine; general vasoconstriction precedes the increbsed permeability of the damaged capillary wall. Again, the hypothesis can be correlated with the occurrence of eclampsia, sine albuminuria, and with the occurrence of albuminuria after injection of adrenalin. If we accept this view the effect of cold becomes intelligible. To an existent generalized constriction involving the renal vessels is superadded the constriction which results from chilling of the body surface. Lastly, the sudden restoration of function, the diuresis and the rapid disappearance of albumin seem to me more consistent with the release of a vascular spasm than with the clearing up of a degenerative condition of the capillary wall.
Further than this we cannot safely go. We are confronted with two obvious difficulties, firstly the cause of the generalized vasoconstriction and secondly the existence of a latent period between the provocative infection and the development of the symptoms of nephritis.
At present we have to admit that no satisfactory demonstration of the presence of a pressor body in the blood of these patients has been given. Such a substance is stated to be present by Bohn, but his claims await confirmation. Though it has been suggested that pressor substances are derived from the kidney itself as the result of damage due to toxins-the latent period representing the stage of progressive renal degeneration, or again that the infective organism is the source of the pressor bodies, such suggestions remain pure speculations. If allergy be invoked in explanation of the latent period, it can only be said that there is no evidence to suggest that hypertension is an allergic symptom.
There is no disease in which the results of treatment are more difficult, to assess. In the first place the prognosis is astonishingly favourable. According to Addis, 75% recover completely within a year and a further 20% within two years. It is only when albuminuria has persisted for two years that the lesion is to be regarded as irreparable. In the cases in which resolution does not occur the course shows extreme variations. Apart from the subacute cases which end in death within a few months, and from the chronic type in which albuminuria with intermiftent cedema, hypertension and renal inadequacy persist and in which the patients usually die within a few years, we have a large group in which albuminuria and casts persist, but in which no cedema, vascular change or evidence of renal inadequacy is present. In these cases prognosis is almost impossible, but it is known that they may survive for forty or even fifty years before the final renal inadequacy supervenes. The downhill course is so slow that the disease does not appreciably shorten life. In any individual therefore it is exceedingly difficult to foretell the future, and correspondingly difficult to estimate the effects of treatment.
The first aim in dealing with the condition must obviously be prevention. In the prevention of nephritis as a sequel to scarlet fever there is a general belief in the importance of shielding the patient from cold and exposure. There is also some evidence that the earlier the nephritis comes under observation and treatment, the better the ultimate outlook.
In trench nephritis, for instance, certain observers have found complete recovery in about 50% of cases only, and in this form of nephritis the patient was usually admitted to hospital at a relatively late stage of the disease. In my own series of trench nephritis 74% had shown symptoms for more than a week before admission, and 57% for more than two weeks.
Is it then logical to take careful precautions against nephritis in cases of scarlet fever, and to neglect entirely the possible renal complications of the ordinary case of tonsillitis ? I am not, of course, advocating that in all cases of tonsillitis the patients should, like scarlet fever patients, be confined to bed for three weeks, but it would seem reasonable to examine the urine at least once during the convalescence and, if albumin is found, to confine the patient to bed. Much might also be done in protecting the patient from unnecessary exposure during the after-period. Of the effects of alkali admninistration, as advocated by Osman, I have no personal experience.
Apart from prevention, the chief question that arises in treatment of nephritis is the method of dealing with the infective focus, if present. It must be recognized that in many cases no such focus can be found. In a series of cases recently reported by Platt no focus was found in 83 out of 95 patients. In other cases, though the infection preceding the attack can be definitely determined, no focus remains to be dealt with, though the renal lesion persists and may progress. Instances of such conditions are nephritis following a local cellulitis due to a streptococcus and nephritis following erysipelas. Where, however, a definite focus is found, few of us would hesitate to recommend its removal or treatment. One undoubtedly meets with nephritic patients in whom each recrudescence of infection in the focus has led to an exacerbation of symptoms and in whom the final condition is deplorable. Such cases are a strong argument for eradication of sepsis where possible.
Taking the commonest site of the provocative sepsis-the tonsils-I think that there is little to be said for their removal during the acute stage of the disease. This has been done, apparently without aggravation of the renal damage; but, in view of the high percentage of recoveries without such interference, it seems to me an unjustifiable risk. The most suitable time for their removal would seem to be the stage of remission of the acute symptoms, and it is well to warn the relatives that a temporary exacerbation of the renal symptoms may follow. Platt's figures seem to be good evidence of the beneficial effects of such interference. Tonsillectomy will not, however, prevent subsequent infections of the nasopharynx.
The results are more likely to be beneficial when the tonsils are definitely the site of chronic infection, than in those cases in which an acute infection has been present but has been satisfactorily overcome.
The problem of the subacute and chronic types of glomerulo-nephritis is more difficult. In such patients a progressive failure of function can be followed, though no obvious chronic infection is present and though,the original infection has not recurred. The explanation of this downward course is to be found in residual arterial damage. Ischbemia results from endarteritis, increasing numbers of glomeruli undergo necrotic change and the interstitial tissue proliferates. We are no longer dealing with a functional vasoconstriction, but with organic vascular changes ending in the production of the secondary contracted kidney. In the presence of pathological changes of this nature, we cannot expect striking results from the removal of any foci of infection which may be present: at most we can hope to prevent a recurrence of the conditions which precipitated the initial acute attack. With this object the focus should be dealt with, but in view of the very varying course of this stage of the disease, it is a matter of extreme difficulty to assess the results of such interference.
Dr. J. C. Spence, Dr. T. Izod Bennett and Professor F.. R. Fraser continued the discussion and were followed by Dr. W. Cramer, who referred to experiments recently published in the Lancet (1932, ii, July 23, 174) in which he had found that extensive degenerative lesions of the kidney could be induced by keeping rats on a synthetic diet from which magnesium salts had been withheld as much as possible. These lesions affected particularly the glomeruli-many of which completely disappeared in the final stages-and the convoluted tubules, which became denuded of their epithelium. In the later stages these changes were followed by an interstitial connective-tissue reaction. The significance of these findings was that they showed for the first time that extensive degenerative changes of the specific functional structures of the kidney could be induced under conditions which excluded the action of toxins, bacterial or otherwise. They suggested that the clinical association of nephritis with a preceding bacterial infection might be due to a more indirect relationship than was generally believed.
The degenerative changes were restricted to the kidney and were not found in any other organ. There was no cedema. The apparently specific effect of magnesium salts on the kidney was interesting not only from the Eetiological but also from the therapeutic point of view, and suggested the use of magnesium salts in the treatment of nephritis. Such treatment had, in fact, been applied more or less empirically by Blackfan and McKhann in the acute glomerular nephritis of children in order to reduce the blood-pressure and to prevent or to avert uremic convulsions. (Journ. Amer. Med. A88oc., 1931 , xcvii, 1052 .) They used intramuscular injections of a 25% of magnesium sulphate solution in doses of 0 * 2 to 0 -4 c.c. per kilogram of body weight.
Professor Arthur Ellis supported Dr. Spence in emphasizing the importance of the so-called latent period in any consideration of the pathogenesis of acute nephritis. The more one studied nephritis, the more one became convinced that the typical history was one of sore throat, followed in from ten days to two weeks after recovery from all symptoms of the throat infection, by the onset of acute nephritis. In scarlet fever when the nephritis occurred from the eighteenth to the twenty-first day, at a time when the Dick reaction had become negative, the sequence of events was particularly clear. In his opinion acute nephritis was pre-eminently associated with the development of partial immunity to hEemolytic streptococcal infections. Careful observation would show that the majority of cases of heematuria occurring during the activity of the infection were unaccompanied by cedema or rise of blood-pressure. He was inclined to accept Volhard's interpretation of these cases as examples of " focal " nephritis.
He doubted whether Volhard's theory of arteriolar spasm, accepted by Professor de Wesselow, was entirely satisfactory, and he himself inclined to the idea that the primary lesion was one of generalized capillary damage, associated with increased permeability of the capillary wall-the arteriolar spasm, if it occurred, being a secondary phenomenon. He aareed with Professor de Wesselow in doubting the demonstration of a pressor substance, as claimed by Volhard. Aitken and Wilson, working in his clinic, had failed to confirm Bohn's findings of a pressor substance in the blood of chronic cases with hypertension.
He, Professor Ellis, was disappointed that in this discussion more emphasis had not been placed on treatment. While it was true that the great majority of cases, especially in children, cleared up completely with any treatment, there remained the mninority of cases in which death or progress into the chronic state occurred. For this reason he felt that the method of treatment was of great importance. In treating acute cases he employed Volhard's method of initial starvation with reduced fluid intake. Fluid intake was limited to 600 c.c. in twenty-four hours and nothing but fruit juice was given, this being maintained if possible till all cedema had disappeared and the blood-pressure had returned to normal. This usually occurred within forty-eight hours, but in persistent cases patients, even small children, could be kept on such a regime for from a week to ten days if necessary, without serious discomfort. When cedema had disappeared and the blood-pressure returned to normal the diet should be very gradually increased. Daily observation of the blood-pressure should be continued and, if hypertension recurred, a further period of restricted food and fluid intake should be instituted.
In severe acute cases two serious complications might arise: k1) acute heart failure with breathlessness, cardiac dilatation and pulmonary oedema, and (2) hypertensive encephalopathy with headache, fits and temporary amaurosis. These two complications were responsible for most of the deaths in the acute stage of the disease. He (Professor Ellis) was in complete agreement with Volhard that in severe cases of acute nephritis, attention should be directed to the heart and circulation, not to the kidneys. Enlargement of the heart with displacement of the apex beat was frequently present in these severe cases. It could be demonstrated clinically and by the orthodiagram. Breathlessness was an outstanding symptom, and heart failure when it occurred was sudden, was associated with the rapid onset of acute pulmonary cedema and was usually unaccompanied by any of the signs of congestive heart failure. The treatment consisted of complete rest, restricted food and fluid intake, venesection with remuoval of at least 600 c.c. of blood in an adult, a single dose of strophanthin intravenously, if acute failure was present, and digitalis. With such treatment he had had excellent results, with complete recovery in some cases in which, he believed, the patients would formerly have died.
The treatment of " hypertensive encephalopathy," " pseudo-eclampsia " or " acute uremia "-as the condition associated with headache, transient paralysis, transient amaurosis, convulsions and papillcedema was variously called-was also very important. Venesection was of first importance, and the speaker had twice seen vision return during the actual course of the venesection. Lumbar puncture was also valuable, but should only be done after a preceding venesection, as cerebral hemorrhage had been observed following lumbar puncture in this condition. He had seen one such case and others had been reported. Hypertonic saline intravenously should be reserved for cases in which symptoms persisted. Following venesection and lumbar puncture sedative drugs should be administered.
Finally, he would emphasize again the importance of rest in bed in cases of acute nephritis. Its merits were universally recognized, but the benign course of the great majority of cases tended to restrict its application. One could not forecast with any accuracy the course of the disease in individual cases, and the sad fate of those in whom it became chronic should stimulate us to give to every acute case the best treatment available.
Mr. R. H. Paramore protested against the view that acute nephritis was infective in origin. The multiplicity of the organisms invoked, the paucity of the septic foci-often absent -and the inability in many cases to find in the life history such a cause, all opposed that view. The opening speaker had treated the subject as though the individual affected were a test-tube: but he was a living being, reacting to his disease. In tonsillitis and diseases of the respiratory tract, the effect of the incessant and often vigorous cough, as of the straining in intestinal disease, had not been referred to.
The infective view seemed to have its basein early descriptions of the kidney. He understood William Bowman to have stated that all the blood entering the renal arteryexcept a small amount which supplied the capsule and larger vessels-entered the glomeruli; but that was an error, for some entered the medulla. But in the consideration of acute nephritis and its pathogenesis, the medulla had been left completely out of court. It had been said that the pathological change was due to spasm of vessels; the evidence rather was that a turgescence of the medulla was the cause. The effect of treatment supported that view-for example, of warmth and of bleeding. Decapsulation had not been mentioned; but it was a proceeding likely to hasten the cure and prevent death in bad cases; for it acted by allowing the cortex to expand so that blood could enter and pass through this part nmore freely. The inmportance of rest had been stressed; but how did it act, if not because bodily movements were deleterious to the kidney ? He uttered a plea for the consideration of the effect of physical forces in the aetiology of this disease.
Dr. K. H. Tallerman said that in a series of cases of acute nephritis occurring in childhood, which he had followed for a considerable period, the prognosis, which proved to be good, was not affected by the length of the patient's stay in hospital. Naturally, in the acute stage, while hmrnaturia or cedema was present, patients suffering from acute nephritis should remain in bed, but with this reservation his observations confirmed those published by Guild on a similar series, and showed that the eventual outlook was unaffected by the duration of hospital treatment.
With reference to Dr. Cramer's remarks, he wished to point out that, so far as he was aware, magnesium sulphate had been successfully employed by Blackfan to relieve the symptoms of urremic type, occurring in the course of acute nephritis in children. This observer held these symptoms to be due to cerebral edema, which woluld be diminished by employing this therapy.
Dr. Leonard Findlay said that it seemed to him regrettable that there had been so little mention of the pathological and the experimental sides. Our real aim was to correlate the symptoms with the state of the kidneys at the time. Some few years ago while having decapsulation performed as a therapeutic measure, in a series of some twenty-three cases he persuaded the surgeon to excise small portions of the kidney for histological examination, and this showed that in all cases all the elements of the kidney structure were affected. The condition was a pan-nephritis and the conclusion was inevitable that the result depended rather on the severity of the lesion than on the particular element of the kidney structure involved.
He was somewhat astonished at the general acceptance of the streptococcal theory of [etiology. It was impossible to avoid a comparison between ordinary nephritis and suppurative nephritis which was due to a definite bacterial invasion of the kidney, and although the Bacillus coli was the usual invader, streptococci were also found not infrequently. The slight amount of albuumin, the only occasional appearance of casts, the presence of bacteria in the urine, and in the blood also, which were the findings in the latter condition, were in marked contrast to the abundant albumin, the presence of casts and the sterility of the urine in the former.
He had a difficulty in seeing how drawing an analogy with a disease (rheumatic infection) in which the streptococcal origin was at best problernatical, helped in the argument in any way. In any case the rheumatic infection and nephritis had a very different course. In the latter it was not the rule for all manifestations to disappear and for these to recur at long intervals, as was the case in rheumatism. But when rheumatism had been mentioned he was not astonished that in an attempt to explain the setiology, that " blessed word " allergy had been introduced.
